Educating health professionals about pain (pain education) during undergraduate studies may be an important step in changing ineffective pain management practices.
U nrelieved pain is a widespread global problem for different patient groups across their lifespans. Epidemiological data shows that 25.3 million adults have daily chronic pain and, of those, 10.5 million individuals state that they have a lot of pain every day in the United States. 1 In a Brazilian population-based survey composed of 723 respondents, chronic pain prevalence was 39%, with a predominance in female respondents (56%). 2 The high prevalence of people with pain is associated with an economic burden. 3, 4 The development of pain into a chronic condition may be due to mismanagement of acute pain, which can result in modifications in the peripheral and central nervous systems. [4] [5] [6] Likewise, insufficient knowledge of chronic pain mechanisms and management can further create major human and economic costs for patients, families, and society.
Education about pain (pain education) for health professionals at all levels has been repeatedly identified as an important step toward more effective pain management practices. However, evidence indicates that health professionals lack sufficient knowledge and skills to adequately assess and manage pain. [7] [8] [9] [10] [11] Despite evidence that well-designed curricula about pain (pain curricula) can significantly improve pain knowledge and beliefs of health professional students, reports of pain content in prelicensure (prequalifying, preregistration) curricula are minimal. [10] [11] [12] [13] [14] [15] [16] [17] Recent educational advancements have been made to combat the deficits in pain education to help ensure that health care professionals are proficient in assessing and managing pain. The International Association for the Study of Pain (IASP) developed a task force that consisted of a global group of physical therapists with expertise in pain. This task force established recommendations on pain curricula specifically for physical therapists. 18 This curriculum was based on the 3 principles identified in the Declaration of Montreal: access to pain management without discrimination, acknowledgement of their pain and being informed about how it can be assessed and managed, and appropriate assessment and treatment of the pain by adequately trained health care professionals. 19 The task force recommended that the curriculum cover 4 main components: the multidimensional nature of pain, pain assessment and measurement, management of pain, and clinical conditions. 18, 19 The purpose of this study was to assess the extent of pain education in current accredited physical therapist education programs in Brazil. Additionally, the survey was designed to evaluate how pain was incorporated into the curriculum, the amount of time spent on pain, and the resources used to teach about pain.
Methods

Study Design
This study was a cross-sectional survey study carried out from April 2017 to June 2017.
Participants
For this study, we considered the curricula of all physical therapist education programs in Brazil. The list of physical therapist education programs was obtained in April 2017 from the Brazilian Ministry of Education website (http://emec.mec.gov.br/), which is responsible for accrediting all higher education institutions. Exclusion criteria consisted of physical therapist education programs that are listed on the website but were discredited by the Ministry of Education; education programs with no contact information (websites, email, or telephone number); education programs with duplicate records on the Brazilian Ministry of Education website; and those which did not provide any information about curriculum content. When information was not available or was insufficient on the physical therapist education programs' websites, a message was sent to the director on 3 different occasions (days 1, 15, and 30) and periods (morning, afternoon, and evening) by email or telephone from May 2017 through June 2017. If the director did not respond to our attempts or refused to collaborate, the institution was excluded.
Two independent examiners carried out an analysis of each physical therapist education program curriculum in Brazil. One examiner is a physical therapist professor with more than 10 years of experience in teaching. The second examiner was a physical therapist student. In cases of disagreement, a third experienced examiner (a physical therapist professor with more than 10 years of experience) could be contacted.
Data Collection
The pain curriculum was assessed considering the discipline-specific pain curricula recommendation developed by the IASP (IASP curriculum guidelines for physical therapist education programs) and included basic concepts and mechanisms of pain; evaluation and measurement of pain; management of pain, including rehabilitation management and interdisciplinary management; and clinical conditions, determined by a list of conditions commonly treated by physical therapists. 9, 18 Data were organized and reported in 3 main categories of pain-science, assessment, and interventions/managementwhich were defined by the IASP curriculum guidelines. This method was also used in a study by Brement and Sluka, 9 who analyzed the pain curriculum for medical school students.
Data Analysis
All data were stored and analyzed using the RStudio software version 0.99.486 (RStudio, Boston, Massachusetts, USA) or Microsoft Office Excel version 2013 for Windows (Microsoft, Redmond, Washington, USA). The characteristics of physical therapist education programs in Brazil and the results of pain content were reported by frequency analyses. We categorized all physical therapist education programs according to their geographical location in the north, northeast, south, southeast, and midwest regions of the country. To avoid identification of the physical therapist education programs, we adopted the geographical initials of the region followed by a number (eg, N1, NE1, S1, SE1). Data from semester hours of pain curricula were presented in mean, standard deviation, minimum, and maximum when these were available. Considering that the curricula are available on the institutional websites and the characteristics of the data obtained from universities, it was not necessary to submit the study protocol to an ethics committee.
Role of the Funding Source
This study was partially sponsored by the Brazilian National Council for Scientific and Technological Development (CNPq). The funder played no role in the design, conduct, or reporting of this study.
Results
During this study, we identified 811 physical therapist education programs in Brazil registered with the website of the Brazilian Ministry of Education ( Fig. 1 ). Although present on the e-MEC website, 78 universities no longer offered the physical therapist education program. After removing the duplicates (167), we found a total of 566 physical therapist education programs in Brazil (Fig. 2) . The distribution around the country was 217 (38.3%) in the southeast region, 159 (28.1%) in the northeast, 88 (15.5%) in the south, 61 (10.8%) in the midwest, and 41 (7.2%) in the north (Fig. 1) . Of the total number of physical therapist education programs (N = 566), 399 (70.5%) provided information about the curriculum on their websites, and 167 (29.5%) did not provide information on their websites nor answer our request by email or telephone. Among the identified physical therapist education programs with an available curriculum (399), 26 (6.5%) had a specific course about pain with a mean duration of 44.3 hours (SD = 5.2; range = 36-60). When it was not possible to obtain this information through the university websites, we requested this information by email or telephone. Two physical therapist education programs did not respond to our attempts and so were excluded.
We found 24 physical therapist education programs with full information about the pain course in their curricula. In 22 (91.7%) of 24 physical therapist education programs, the pain course was elective, and in 2, the pain course was offered as not obligatory (optional).
The distribution of physical therapist education programs with pain courses also varied around the country, with 10 (41.6%) in the northeast region, 9 (37.5%) in the southeast, 3 (12.5%) in the midwest, 1 (4.1%) in the north, and 1 (4.1%) in the south.
Twenty-four pain courses were identified and were analyzed according to IASP recommendations for physical therapist education programs. The frequency of the topics is presented in Table 1, and Table 2 shows the distribution of the pain course topics of each university with a specific pain course according to IASP task force recommendations. Among the pain courses included in this study, all of them had at least 6 of the 10 pain topics (Tab. 2).
Discussion
The aim of this study was to identify and analyze the pain curriculum in accredited physical therapist education programs in Brazil. To date, this is the first study to report on the perspective of pain education in Brazilian physical therapist education programs. In this study, we investigated the presence and the topics of the pain curriculum in more than 500 physical therapist education programs in Brazil. To the best of our knowledge, this is the largest sample of physical therapist education programs investigated in the literature. Information regarding pain education for physical therapist professionals remains lacking in the literature. Our results add to scarce studies about 
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Volume 98 Number 11 Physical Therapy  921 physical therapist education programs in different countries such as the United States, 9,10 Canada, 7, 8 and the United Kingdom. 15 Other studies explored existing curricula in different disciplines such as medicine, 20 nursing, 17 and pharmacy. 12 The sample of physical therapist curricula included in the current study represents 70.5% (399/566) of the physical therapist education programs in Brazil. The study done by Scudds et al 10 to determine the current perceptions of the pain content within physical therapist curricula in North America consisted of a sample of 63.3% (107/169). In another study in North America about pain in physical therapist education programs, the overall response was 77% (167/216) for the first series of responses of the survey, whereas 62% completed the entire questionnaire. 9 The main difference between the present and previous studies was the manner used to acquire information about the pain curriculum information. Scudds et al 10 used an instrument consisting of 86 questions, designed according to the IASP pain curriculum for physical therapists. Bement and Sluka 9 developed a survey consisting of 10 questions. In both, a survey was sent to the directors or faculty members from each accredited physical therapist education program.
In the current study, all data were analyzed and extracted from the physical therapist curriculum by 2 independent examiners.
The results revealed that 6.5% (26/399) of physical therapist education programs have a course on pain, which display disparities in their topics throughout the curricula when considering the IASP recommendations for physical therapist education programs. In the survey by Scudds et al, 10 10% (11/107) reported having a separate pain course. In a more recent study 9 also in North America, it was indicated that approximately 6% (11/167) of education programs have an independent pain course, which is comparable with the 2001 survey. 10 Considering the IASP pain curriculum recommendations for physical therapists, the 5 topics-pain science, pain assessment, exercises for pain control, electrotherapy for pain control, and thermal agents for pain control-were covered in all included physical therapist education programs; the 2 topics of manual therapy for pain control and multidisciplinary (interdisciplinary) management were covered in 95.8% of the programs. Pain science refers to the concepts of basic sciences, such as histology, anatomy, and physiology. Pain assessment comprises the distinction between acute pain and chronic pain, using reliable 
Figure 2.
Flowchart of physical therapist education programs (PTEP) analyzed and included in the study. Table 2 . and validated instruments, physical and physiological measurements, and clinical features of pain (eg, type, duration, and anatomic location). These findings are in consonance with previous studies. 9, 10 According to Bement and Sluka, 9 most education programs covered the science of pain, assessment, and management. Within the pain science category, most education programs addressed pain pathways (97%), acute versus chronic pain (97%), biopsychosocial model (95%), peripheral sensitization (84%), central sensitization (87%), cortical pain processing (85%), central inhibition (85%), and neurotransmitters and receptors (93%). In the assessment category, 99% taught subjective pain intensity rating scales, 86% covered functional measures, 83% taught pain-specific questionnaires, and 81% included psychosocial questionnaires. Scudds et al 10 observed in their study that physical therapist courses primarily cover pain topics including electrophysical modalities (86.5%), orthopedic treatment (80.4%), physiology (55.4%), neurology treatment (42.6%), tests and measurements (41%), and neuroscience and neurophysiology (37.3%).
We found that the 3 least covered topics were education and self-management strategies, psychological management, and physician management. These topics were covered in 4.1% of the included pain courses. The topics addressed in psychological management allowed physical therapists to recognize psychological factors (catastrophization, anxiety, depression) as playing an important role in the transition and persistence of chronic pain. In addition, education strategies and self-management of pain, especially the pain neuroscience education strategies, have been shown to be effective in reducing pain, disability, pain catastrophization, and limited physical movement. 21 Scudds et al 10 also reported that topics about psychosocial aspects were perceived as being less adequately covered in the curriculum, compared with the more traditional electrophysical treatments and manual therapy.
In physician management, it is recommended that physical therapists understand the principles of pharmacological treatment used to treat pain and its possible interactions with non-pharmacological management. 18 It is important to highlight that physical therapists are members of an interdisciplinary team and have responsibilities to other health professionals in the management of pain. 20 Most pain courses included pain science, pain assessment, exercise therapy for pain control, electrotherapy for pain control, electrical agents for pain control, thermal agents for pain control, and manual therapy for pain control in their programs. This might be related to traditional physical therapist education models that are focused on anatomy, physiology, biomechanics, and pathoanatomy and physical therapy modalities that highlight a strong influence of biomedical education. The absence of some content, such as education and self-management strategies and psychological management, in most physical therapist education programs is in opposition with the biopsychosocial model that considers pain to be a multifactorial condition, which might also affect the formation of physical therapists in Brazil. The absence of some pain topics in the undergraduate curriculum in Brazilian physical therapist education programs creates the need for students and graduates to supplement their development through attendance at complementary courses.
Considering that knowledge deficits among health professionals are a principal barrier to optimal pain management, the findings of this study identified an important deficit in the undergraduate pain education in Brazilian physical therapist education programs. It is important to highlight the need for an appropriate pain curriculum in physical therapist education programs addressing learning needs to reduce the gap between knowledge and clinical practice. DeSantana et al 22 highlighted that there is an imminent need to improve pain teaching in Brazil. The authors proposed a specific pain curriculum adapting or adjusting the content to Brazilian context based on IASP recommendations. To reduce the gap between professional formation and pain management, Brazilian physical therapist education programs should adopt efforts to implement strategic actions to improve pain education within undergraduate curriculum.
The major limitation of this study was our inability to cover all of the physical therapist education programs in Brazil. Despite trying to acquire information about courses from their websites, through 3 email solicitations, and by telephone, almost 30% did not answer our solicitation. In addition, we were not able to identify the topics in each domain described in the IASP curriculum for physical therapists. The reason for this was that this information was not available in the curricula that we had access to online or by email. Previous studies reported information about specific content in each domain because they used a survey sent to directors of physical therapist education programs. It is possible that some pain content is covered in other disciplines such as pediatrics, geriatrics, and neurological and orthopedic physical therapy. However, we aimed to investigate the presence of a specific pain course in physical therapist education programs in Brazil as recommended by the IASP task force. New studies that investigate all topics of the physical therapist education programs' curricula to identify where these specific topics are covered are recommended. With the growing evidence about pain in the literature and with a recent recommendation about pain curricula to Brazilian physical therapist education programs, 22 it is possible that the number of universities with a specific pain course will increase in coming years.
Conclusion
Most Brazilian physical therapist education programs do not present a specific pain course. According to our results, even when a pain course is presented in the curriculum, some topics recommended by the IASP for physical therapists are not covered. The profile of some content and the absence of others, such as education and self-management strategies, psychological management, multidisciplinary (interdisciplinary) management, and physician management, might reflect that the curriculum in physical therapist education programs still focus on the biomedical model as opposed to the biopsychosocial model recommended by IASP. The absence of pain courses in physical therapist education programs or the absence of some topics might have implications for the formation of Brazilian Physical Therapists and be reflected in inadequate management of pain.
